Traditional Chinese medicine (TCM) treatments are often prescribed based on individuals' pattern diagnoses. A systematic review of randomized controlled trials in Chinese and English literatures on TCM pattern-based treatment for depression has therefore been conducted. A total of 61 studies, 2504 subjects, and 27 TCM patterns were included. Due to the large variation of TCM pattern among participants, we only analyzed the top four commonly studied TCM patterns: liver qi depression, liver depression and spleen deficiency, dual deficiency of the heart, and spleen and liver depression and qi stagnation. We found that Xiaoyao decoction was the most frequently used herbal formula for the treatment of liver qi depression and liver depression with spleen deficiency, while Chaihu Shugan decoction was often used for liver depression and qi stagnation. Bai Shao (Paeonia lactiflora Pall.) and Chai Hu (Bupleurum chinense DC.) were commonly used across different TCM patterns regardless of the prescribed Chinese herbal formulas. The rationale underlying herb selection was seldom provided. Due to the limited number of studies on TCM patternbased treatment of depression and their low methodological quality, we are unable to draw any conclusion regarding which herbal formulas have higher efficacy and which TCM patterns respond better to CHM.
Introduction
According to the Global Burden of Disease Study 2010, major depressive disorder (MDD) was ranked the second leading cause of years lived with disability, accounting for 8.2% of all years lived with disability [1] . The World Mental Health Survey Initiative showed that the average lifetime prevalence for major depressive episode based on the Diagnostic and Statistical Manual, Fourth Edition [2] , was 14.6% in 10 highincome countries and 11.1% in 8 low-to middle-income countries [3] . Pharmacotherapy is currently the most commonly used treatment for MDD because of its reported effectiveness; however, complaints such us nausea, headache, insomnia, agitation, weight gain, daytime somnolence, and sexual dysfunction are common during the course of treatment, leading to early termination in some patients. The use of psychotherapy as an alternative is no better because of its time-intensive nature, limited access to skilled providers, high cost, and requirement of patients' participation and motivation. Faced with the limitations of the currently available treatments, complementary and alternative medicine for depression is very common. A national representative survey in the United States found that 53.6% of people with depression reported using some forms of complementary and alternative therapies to treat depression during the past 12 months [4] .
Chinese herbal medicine (CHM) is one of the oldest medical treatments in the world and it is a common form of complementary and alternative medicine therapy for MDD [5, 6] . Previous studies have been conducted to examine the efficacy of CHM for depression [7] [8] [9] [10] [11] [12] [13] [14] ; however, limited 2 Evidence-Based Complementary and Alternative Medicine information is available on pattern-based CHM treatment. According to the traditional Chinese medicine (TCM) theory, eight major parameters, yin and yang, external and internal, hot and cold, and excess and deficiency, are used to describe the patterns of bodily disharmony. Additional systems, such as qi, blood, and body fluid differentiation and zang fu (organ) differentiation are also used [15] . In terms of the TCM theory, the onset of depression is often due to "damages" by extreme emotions. Liver qi is first affected, followed by disharmony of the qi mechanism of the five viscera, particularly liver, spleen, and heart, resulting in a loss of regulation of the qi and blood. The liver depression may repress the spleen and lead to consumption and damage of the heart qi. If heart loses its nourishment and the restfulness to heart shen (spirit) occurs, it will lead to unstable and depressed mood. When qi depression is prolonged, it will accumulate and transform into fire [16, 17] .
TCM pattern differentiation is a diagnostic conclusion of the pathological changes of a disease state based on an individual's symptoms, physical signs, pulse form, and tongue appearance. Although it is believed that patternbased TCM treatment will provide better efficacy, previous studies regarding the additional benefits of TCM pattern differentiation are scarce. One randomized controlled trial (RCT) found that the therapeutic effect of Chinese herbal treatment according to TCM pattern was more sustainable than a standard formula in treating irritable bowel syndrome [18] . It has also been reported in rheumatoid arthritic patients that TCM pattern diagnoses can guide the use of Western medicine [19] . To the best of our knowledge, no systematic review has been conducted on pattern-based CHM treatment for depression. Given the high prevalence of depression and its frequent presentation to TCM practitioners, it is important to review the current application of pattern differentiation in CHM treatment for depression. The objectives of this paper were (1) to summarize the commonly diagnosed TCM patterns in patients with depression and (2) to find out the current practice of pattern-based CHM treatment for depression.
Materials and Methods
The present study was part of our systematic review on Chinese herbal medicine for depression [11, 20] We imposed no language restriction. We also checked the reference lists of the included papers and previous systematic reviews [7] [8] [9] [10] [11] [12] [13] [14] for relevant articles.
Selection Criteria.
Studies included in this review were RCTs that described TCM patterns of depressed subjects who received CHM treatment for depression. In order to obtain a full coverage of the topic, we had not set any specification for outcome measure and study quality. In addition, to derive a general picture of TCM pattern utilization, studies were excluded if they (1) had less than 30 subjects; (2) examined male or female only; (3) focused on subjects aged below 18 or above 70 years; (4) focused on a particular life transition period or a specific TCM pattern; (5) had no statistical information regarding the frequency of individual TCM pattern; or (6) were duplicated publications.
Data Extraction Process.
Any disagreement about the eligibility of a study was resolved by discussion between the two researchers who independently selected the relevant publications and by consultation with the senior authors (Wing-Fai Yeung and Ka-Fai Chung). One author extracted the data (Ka-Yan Ng) and the other (Yee-Man Yu) checked the extracted data. For each study, the following variables were extracted: study design, sample size, mode of recruitment, sampling and diagnostic procedure, inclusion and exclusion criteria, and participants' characteristics including age, gender, and duration of depression. TCM patterns, treatment principles, treatment regimen and outcome of TCM treatments were obtained. All Chinese to English translations were deduced primarily from the World Health Organization (WHO) International Standard Terminologies on Traditional Medicine in the Western Pacific Region [21] and additionally from Traditional Chinese Internal Medicine [22] , a commonly used English-language TCM textbook in China.
Study Quality Assessment.
We assessed the methodological quality using the Jadad scale [23] . Points are awarded if the study is described as randomized, 1 point; has appropriate randomization method, 1 point; is described as double-blind, 1 point; uses appropriate blinding method, 1 point; or has description of withdrawals and dropouts, 1 point. A Jadad scale score ≥3 represents better quality trials.
Statistical
Analysis. SPSS version 20.0 was used for statistical analysis. Data were summarized using mean (SD) and 95% confidence intervals (CIs). Excluded (n = 278)
• Case series: 60
• Invalid control: 54
• Not on Chinese herbal medicine: 33
• No randomization: 32
• Not on depression: 22
• Identical paper: 21
• Duplicated publication: 18
• Discussion papers: 16
• Failed to retrieve: 13 
Results
The search yielded 5097 potential titles for review, of which 929 were duplicated records and 3594 were excluded for reasons of irrelevance. The full text of 574 was retrieved for detailed assessment, of which 278 were excluded for various reasons ( Figure 1 ). Of the 296 studies on CHM for depression, 61 of them examined pattern-based treatment.
A total of 27 different TCM patterns were identified in the 61 studies. We analyzed the most commonly studied TCM patterns: liver qi depression, liver depression and spleen deficiency, dual deficiency of the heart and spleen, and liver depression and qi stagnation and liver-kidney yin deficiency. These four commonly studied TCM patterns were described in 42 of the 61 studies (68.9%) and involved 1762 subjects accounting for 70.4% of the total 2504 subjects ( Table 1) . Eighteen of the 42 studies examined CHM alone and the other 24 studies examined CHM plus antidepressants . The 1762 participants had a mean age of 40.7 years, of which 59.0% were female. The participants were suffering , and TCM textbooks ( = 13). However, none of the studies described other details of the diagnostic procedure and the background of practitioners who made the pattern diagnosis.
Methodological Quality.
Twenty-three (54.8%) of the 42 studies were described as randomized but the randomization method, blinding, and dropouts were not presented; hence, these 23 studies only had a Jadad scale score of one. Seventeen studies (40.5%) had a Jadad scale score of two, and only two studies (4.8%) obtained a Jadad scale score of four.
Pattern-Based CHM Treatment

Liver qi Depression.
According to the TCM theory, liver qi depression is an impairment of the liver function, obstructing free movement of qi and resulting in stagnation of qi in liver [21] . Nineteen studies examined CHM treatment in patients with liver qi depression. Seven studies used CHM alone and 12 used CHM-antidepressant combination. Xiaoyao decoction was investigated in 13 (68.4%) of the 19 studies, while other CHM formulas were studied in only one to two studies. Seventeen studies reported the ingredients of the CHM formulas for the treatment of liver qi depression. Chai Hu (Bupleurum chinense DC.) was the most commonly used herb, followed by Bai Shao (Paeonia lactiflora Pall.), Dang Gui (Angelica sinensis (Oliv.) Diels), Fu Ling (Poria Cocos (Schw) Wolf.), and Bai Zhu (Atractylodes macrocephala Koidz.). These five herbs were chosen for treating liver qi depression in more than half of the 17 studies that had reported the CHM ingredients ( Table 2 ). The mean effective rate of Xiaoyao decoction for the treatment of liver qi depression was 84.7% and the mean HAMD change score was 19.1 (Table 3) ; for Xiaoyao decoction-antidepressant combination for liver qi depression, it was 86.0% and 19.1, respectively (Table 4) . Tables 3 and 4 present the overall efficacy of pattern-based CHM monotherapy and CHM-antidepressant combination for liver qi depression.
Liver Depression and Spleen Deficiency.
According to the TCM theory, liver depression and spleen deficiency is a pathological change in which the transporting and transforming function of the spleen is affected by depressed liver qi, leading to spleen deficiency [21] . Of the 13 studies on liver depression and spleen deficiency, three studies examined CHM alone and 10 investigated CHM-antidepressant combination. The most frequently used CHM formula was also Xiaoyao decoction, which was used in 9 of the 13 studies. Nine of the 13 studies provided ingredients of the CHM formulas. The commonly used single herbs for the treatment of liver depression and spleen deficiency were Bai Shao (Paeonia lactiflora Pall.), Fu Ling (Poria Cocos (Schw) Wolf.), Chai Hu (Bupleurum chinense DC.), Zhi Ke (Citrus × aurantium L.), Dang Gui (Angelica sinensis (Oliv.) Diels), and Bai Zhu (Atractylodes macrocephala Koidz.) ( Table 2 ). Only one study was conducted on Xiaoyao decoction monotherapy for liver depression and spleen deficiency, and the HAMD change score was 7.3 ( Table 3 ). The mean effective rate of Xiaoyao decoction-antidepressant combination for liver depression and spleen deficiency was 86.0% and the mean HAMD change score was 20.1 (Table 4) . Tables 3 and 4 show the overall efficacy of pattern-based CHM monotherapy and CHMantidepressant combination for liver depression and spleen deficiency.
Dual
Deficiency of the Heart and Spleen. Dual deficiency of the heart and spleen is a condition in which both heart blood and spleen qi are deficient, leading to disordered heart function and an impairment of the transporting and transforming function of spleen [21] . One study studied more than one TCM pattern; NA: not applicable; NR: not reported. Table 2 ). The mean effective rate of CHM monotherapy for dual deficiency of the heart and spleen was 91.5% and the mean HAMD change score was 10.8 (Table 3) ; for CHM-antidepressant combination, it was 77.0% and 11.4, respectively (Table 4) .
Liver Depression and qi Stagnation. Liver depression
and qi stagnation is a pathological change in which liver is depressed, leading to impeded circulation of qi and stagnation of qi movement [21] . The most frequently used CHM formula for liver depression and qi stagnation was Chaihu Shugan decoction (Table 3 Table 2 ). The mean effective rate of CHM monotherapy for liver depression and qi stagnation was 90.4% and the mean HDRS change score was 17.5 (Table 3) ; for CHM-antidepressant combination, it was 80.0% and 15.0, respectively (Table 4 ).
Discussion
This study is the first systematic review of English and Chinese literature, involving 61 studies and 2504 subjects on the classification and treatment of depression using the TCM diagnostic system. We found that the TCM pattern diagnoses for depression were diverse. Among 27 different TCM patterns identified, liver qi depression was the most commonly diagnosed TCM pattern in people with depression, followed by liver depression and spleen deficiency, dual deficiency of the heart and spleen, and liver depression and qi stagnation. With regard to CHM treatment, Xiaoyao decoction was the most frequently used herbal formula for the treatment of liver qi depression and liver depression and spleen deficiency, while Chaihu Shugan decoction was often used for liver depression and qi stagnation. For dual deficiency of the heart and spleen, no single formula could be regarded as commonly used across TCM practitioners. The results suggest that TCM practitioners may be more consistent in the treatment of depression involving liver depression than other patterns. The abundance of low-quality studies highlights that knowledge and experience in conducting high-quality RCTs may be limited. It further suggests that institutional review boards and publishing journals should play an active role in monitoring the standards of clinical trials.
The present paper found that Bai Shao (Paeonia lactiflora Pall.), which has a function of nourishing the blood and emolliating the liver, and Chai Hu (Bupleurum chinense DC.), which can sooth the liver, were commonly used to treat depression regardless of the TCM pattern. Animal studies have found that extract from Bai Shao produces antidepressant effects in chronic unpredictable stress-induced depression model in mice and rats [66] . The antidepressant effects are likely mediated by inhibition of the monoamine oxidase activity and oxidative stress, upregulation of neurotrophins, and modulation of the function of the hypothalamic-pituitary-adrenal axis [66] . Pharmacological studies of Chai Hu have shown that it has hepatoprotective, anti-inflammatory, antipyretic, analgesic, and immunomodulatory effects [67] [68] [69] [70] ; however, its antidepressant effects remain unclear. According to a TCM textbook, Chai Hu is a "Sovereign" herb in Xiaoyao decoction and Chaihu Shugan decoction [69] . The "Sovereign" herb is used for treating the principal diseases based on the TCM theory; the "Minister" herb has synergistic effects with "Sovereign" herbs and helps to alleviate other accompanying symptoms; the "Assistant" herb is for enhancing the therapeutic effects and modulating the adverse effects of "Sovereign" and "Minister" herbs, while the "Courier" herb is used for harmonizing the actions of the others [66] . Therefore, some of the commonly used herbs identified in this review may not primarily be targeted at depression; instead, they indirectly alleviate depression by enhancing or harmonizing the actions of other herbs. In view of the common use of Chai Hu in the treatment of depression, further studies on its antidepressant effects are warranted.
Xiang Fu (Cyperus rotundus L.) and He Huan Pi (Albizia julibrissin Durazz.) were specifically used for liver depression and qi stagnation, and Bo Zi Ren (Platyclatus orientalis (L.) Franco), which has a function of nourishing the heart and tranquilizing shen, was specific for dual deficiency of the heart and spleen. Yu Jin (Curcuma wenyujin Y. H. Chen & C. Lin) was commonly used for liver depression and qi stagnation and dual deficiency of the heart and spleen, Fu Ling (Poria Cocos (Schw) Wolf.) for liver qi depression, liver depression and spleen deficiency, and dual deficiency of the heart and spleen, and Dang Gui (Angelica sinensis (Oliv.) Diels) and Bai Zhu (Atractylodes macrocephala Koidz.) for liver qi depression and liver depression and spleen deficiency. Since three of the four commonly diagnosed TCM patterns in people with depression involve liver depression and two involve spleen deficiency, the prescription of Chinese herbs for different TCM patterns are inevitably overlapping. A lack of consistency across TCM practitioners in their selection of herbal formulas and pattern-based prescription of individual herbs may also lead to variation in CHM treatment [70] . Considering the limited number of studies available, further research on pattern-based CHM treatment for depression is warranted.
Due to the studies' variation in study design and inadequate methodological quality, it is difficult to conclude which herbal formulas have higher efficacy and which TCM patterns respond better to CHM. As a whole, there is no evidence to suggest CHM-antidepressant combination has higher efficacy than CHM monotherapy for depression. We found that the effective rate was generally high for pattern-based treatment in liver qi depression and was similar between CHM monotherapy and CHM-antidepressant combination. For liver depression and spleen deficiency, the efficacy of CHM monotherapy and CHM-antidepressant combination was similar in terms of effective rate, but it was lower with CHM monotherapy in terms of mean HAMD change score (9.7 versus 20.1 for CHM-antidepressants combination). For dual deficiency of the heart and spleen, the efficacy of pattern-based CHM treatment was relatively weaker, especially CHM-antidepressant combination, which had a mean effective rate of 77.0% and mean HAMD change score of 11.4. For liver depression and qi stagnation, the efficacy of CHM monotherapy and CHM-antidepressant combination was similar, except for a relatively low mean effective rate of CHM-antidepressant combination (80.9% versus 90.4% for CHM monotherapy). It is clear that further studies with better methodological quality are needed to delineate the efficacy of pattern-based CHM treatment in depression.
There are some methodologic limitations of the study. First, there is no "gold standard" in the classification of TCM patterns, and the criteria for each pattern might be different between researchers. Future studies using both Western and Chinese medicine systems in diagnosis and severity assessment may facilitate Western-Chinese medicine integration in the understanding and treatment of depression. Although we reported the pattern diagnosis by the authors, the procedure and quality of the diagnostic process was uncertain. Such uncertainties would inevitably lead to discrepancies in the selection of herbs in treatment. Although a large number of studies were reviewed, this paper only summarized the effective rate and HAMD change score based on RCTs; metaanalysis was not possible due to difference in study design and low methodological quality of the studies.
Despite the limitations, the present study, for the first time, systematically and comprehensively summarized important data on pattern-based CHM treatment for depression. Our data should be useful for both clinical practice and future research. More high quality studies incorporating TCM pattern differentiation and treatment principle are needed to examine the efficacy of TCM treatments and the additional benefit of pattern differentiation.
Conclusion
We found that liver qi depression, liver depression and spleen deficiency, dual deficiency of the heart and spleen, and liver depression and qi stagnation were the most commonly studied TCM patterns in people with depression. In addition, Bai Shao (Paeonia lactiflora Pall.) and Chai Hu (Bupleurum chinense DC.) were commonly used across different TCM patterns regardless of the prescribed Chinese herbal formulas. Due to the limited number of studies on TCM patternbased treatment of depression and their low methodological quality, we are unable to draw any conclusion regarding which herbal formulas have higher efficacy and which TCM patterns respond better to CHM.
